Odonalologica 36(3): 255-262 


September 1, 2007 


ECTOPARASITIC MITES INFEST COMMON AND 
WIDESPREAD BUT NOT RARE AND RED-LISTED 
DRAGONFLY SPECIES 

P.B.C. GRANT and M.J. SAM WAYS* 

Department of Conservation Ecology and Entomology & Centre for Agricultural Biodiversity, 
University of Stellenbosch, Private Bag XI, Matieland 7602, South Africa 
samways@sun.ac.za 

Received June 16, 2006 / Reviewed and Accepted November 22, 2006 


Freshwater ectoparasitic mites negatively alter host population dynamics by 
reducing survivorship, mating success, fitness and altering activity patterns. Hosts 
commonly include dragonflies. The Kogelberg Biosphere Reserve, South Africa, is 
a major hotspot for endemic dragonflies. All 38 dragonfly species in the reserve were 
sampled for ectoparasitic mites, but only 2 common, widespread spp. of Zygoptera, 
Ischnura senegalensis and Ceriagrion glabrum , were infested with Arrenurus or Leptus 
mite spp. None of the endemic or red-listed dragonflies were infested. Parasitism 
level was 3.5% for C. glabrum and 38% for /. senegalensis. Intensity of ectoparasites 
on individuals was high, with about eight ectoparasitic larva per individual. Larval 
mites preferentially associated with individual hosts already harbouring mites. High 
levels of species-specific parasitism likely reflects shared environmental requirements, 
preferential species selection, and lack of defensive behaviours to resist infestation. 
Characteristic scars from previous mite attachment observed on older individuals of 
/. senegalensis indicate that a much larger percentage of the population was actually 
parasitized, but detached as the individual aged. That the rare and red-listed species 
were apparently immune from infestation is a positive note for their conservation. 

INTRODUCTION 

Aquatic insects host many parasite taxa (ROLFF, 2000). Ectoparasitic mites 
are a common and widespread parasite in freshwater, and are associated with 
nearly all aquatic insects (SMITH & OLIVER, 1986), and are frequently in den¬ 
sities exceeding 200 per square metre (SMITH, 1988). The most conspicuous and 
prevalent aquatic ectoparasitic mites affecting Odonata are the Hydrachnidia (= 
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Hydrachnellae, = Hydracarina), or water mites (SMITH, 1988). Among the hy- 
drachnids, Arrenuridae is the main family parasitic on Odonata (CORBET, 1999). 
In addition, the terrestrial mites, Erythraeidae (Acari, Parasitengona), have been 
recorded as ectoparasites of adult Odonata (TURK, 1945). Their larvae active¬ 
ly seek out and crawl to adult Odonata within range. The Arrenuridae life cycle 
usually involves both a free-living and a parasitic stage (SMITH, 1988). The egg, 
laid underwater, hatches and releases a hexapod larva which swims freely. This 
larva then seeks out a final instar host larva and attaches phoretically (ROLFF 
& MARTENS, 1997). During emergence, the mite larvae utilize a vulnerable 
stage during which it transfers to the teneral odonate and stays attached as an 
ectoparasite, feeding on the host’s body fluids (ROLFF et al., 2001). Eventually 
the hexapod larva drops away from the host into water and moults into the first 
resting stage, the nymphochrysalis. An additional moult soon after, releases the 
octopod larva, which is an active subaquatic predator of microcrustacea. After 
a second resting stage, the teliochrysalis, it is followed by another moult, and the 
reproductive adult emerges and the life cycle continues (CORBET, 1999). 

Ectoparasites are known to alter population dynamics by reducing host fitness, 
decreasing mating success, negatively impacting survivorship, and by changing 
the host’s activity patterns (FORBES & BAKER, 1991; LEHMANN, 1993; 
BAKER & SMITH, 1997; ANDRES & CORDERO, 1998; LEONARD et al., 
1999; ROLFF et al., 2000; ROLFF, 2000,2001; LEUNG et al., 2001; BRAUNE 
& ROLFF, 2001; BOTMAN et al., 2002; CONRAD et al., 2002). Due to the po¬ 
tential impact that ectoparasites pose to Odonata, the aim of this study was to 
determine the level of the ectoparasite burden on Odonata within the Kogelberg 
Biosphere Reserve (KBR), a major reserve for these odonates, and many other 
taxa, in a global biodiversity hotspot (Cape Floristic Region). Patterns of site 
attachment in individual Odonata were also investigated to determine whether 
mites directly interfere with spiracles, legs, wings or particular organs. 

SITE AND METHODS 


Site. — The Kogelberg Biosphere Reserve has a rich flora (COWLING, 1992; BOUCHER, 1978) 
and rich Odonata fauna (GRANT & SAM WAYS, 2007). It is in the Western Cape, South Africa, 30 
km E of Cape Point across False Bay. It stretches inland from the southeastern limit of False Bay, to 
the Bot River and North to Grabouw and the Groenlandberg Mountains (34 o 04’-34°24’S; 18°48’- 
19°12’E). This area is a Mediterranean climate (BOUCHER, 1978) with cool wet winters and hot, 
dry summers which are tempered by cool cloud and mists off the ocean. Throughout the area, vari¬ 
ation in rainfall is considerable, with a strong orographic component that varies with topography 
(BOUCHER, 1982; JACKELMAN et al., 1999). 

Methods. - Sampling of adult Odonata occurred in the KBR during August 2003 to August 
2004, during various times between 09h00 and 17h00 and was restricted to warm, sunny, windless 
days when Odonata are generally the most active (CORBET, 1999). BROOKS (1993) suggests that 
monitoring of Odonata populations should only be done during weather conditions best suited for 
their activity. Therefore, cooler, windy, overcast days when species are less abundant were avoided. 
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1149 sample sites, consisting of 3x3 m quadrats, were chosen arbitrarily throughout the study area 
in as many different habitats as possible to encompass a wide range of Odonata species, as they are 
well-known to have diverse biotope preferences. Adult males were recorded visually by use of 10x25 
Pentax binoculars during 15 min observation periods, either perched or on the wing. Where identifi¬ 
cation was uncertain, specimens where caught, identified by a 16x hand lens and released. 

Within randomly selected quadrats, a catch-and-release method was employed for all individuals 
encountered. Individuals observed to have ectoparasitic mite larvae were recorded along with the 
number and position of larvae. Parasitized individuals, to a maximum of five per species, as allowed 
under the CapeNature permit, were collected and preserved in 75% ethanol for later identification. 

RESULTS 

A total of 38 Odonata species and a total of 5381 individuals were recorded 
in the KBR, of which 601 individuals or 11.2% were inspected for ectoparasitic 
mites (Fig. 1). Prevalence of parasitized hosts was 4.9% of the sampled popula¬ 
tion, or 30 individuals. These individuals were from only two species of Zygo- 



Fig. 1. Rank abundance of individuals sampled for ectoparasitic mites with percentage of sampled 
individuals out of the total observed population. 
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ptera, Ceriagrionglabrum (Burm.) and Ischnura senegalensis (Ramb.). Within these 
two species, the parasitism level, or the total number of parasitized hosts divided 
by the total number of potential hosts, was 3.5% for C. glabrum , which was only 
a single parasitized individual, and 38% for L senegalensis , which was 29 parasit¬ 
ized individuals. The intensity of ectoparasites on individuals was approximately 
eight ectoparasites per individual (Fig. 2). Attachment of all ectoparasites was 
observed to be restricted solely to the thoracic sutures, generally in a clumped 
distribution. No direct interference with spiracles, legs, wings or particular or¬ 
gans was evident. L senegalensis individuals were observed with characteristic 
scars from previous mite attachment, however no attached mites were observed 
in conjunction with these scars. 

Two genera of larval ectoparisitic mites from two separate families were iden¬ 
tified and found together on individual Odonata. Arrenurus , family Arrenuridae, 
was the dominant ectoparasite, and Leptus, in the family Erythraeidae. 

DISCUSSION 

ECTOPARASITIC MITE BEHAVIOUR 


Almost all species of water mites that are parasitic as larvae use insects as hosts. 
No consistent patterns seem to exist between density of potential hosts and para¬ 
sitism by larval mites (SMITH, 1988), and GLEDHILL et al. (1982) suggest that 
such density dependence does not exist. Upon hatching, larval mites can locate 
and take advantage of potential hosts over short distances, by actively searching 
or accidental contact, by responding to water currents, shadows or chemical cues 
(LANCIANI, 1971; SMITH, 1988). Typically, species of larval water mites are 
associated with a range of host species, although often specific host species are 
more heavily parasitized than others (BOOTH & LEARNER, 1978; KOUWETS 
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Parasitized /. senegalensis individuals 


Fig. 2. Mean intensity of ectoparasites on Ischnura senegalensis. 





Ectoparasitic mites and red-listed Odonata 


259 


& DAVIDS, 1984). When species specificity does exist, it likely reflects similar en¬ 
vironmental requirements between parasite and host. As larval mites generally do 
not respond to insects outside of their normal host spectrum, primary hosts are 
either preferred or more susceptible to parasitism (SMITH & McIVER, 1984). 

ECTOPARASITIC MITE LOADS 

Differences in the extent of infestation among host species can also be related 
to host morphology (GLEDHILL et al., 1982) and defensive response (SMITH 
& McIVER, 1984). Furthermore, certain species will consistently bear the high¬ 
est abundance and prevalence of mites irrespective of the hosts’ relative size or 
abundance (BOOTH & LEARNER, 1978). CORBET (1999) mentions that Zy- 
goptera appear to be parasitized more often than Anisoptera. Certainly here, /. 
senegalensis is a preferred host. Interestingly, C. glabrum occurs in the same habitat 
(marshy areas) suggesting that this may also be a preferred habitat for the mites 
as well. I. senegalensis may not be able to resist infestation through defensive be¬ 
haviours. Furthermore, defensive behaviours in Odonata, including grooming, 
are reduced in the presence of fish predators, which increases the risk of para¬ 
sitism (BAKER & SMITH, 1997). The impact of voracious predatory invasive 
alien fish in the Palmiet River within the KBR could therefore potentially play a 
role in increased mite burdens in Odonata species. 

Not all host individuals of Odonata have an equal likelihood of parasitism 
within a specific species (SMITH, 1988). While nutritionally stressed individuals 
may not be able to maintain effective defensive behaviours against infestation, 
increasing their risk of being parasitized (LEUNG et al., 2001). Ectoparasitic lar¬ 
val mites also associate with individual hosts already harbouring mites (SMITH, 
1988). In nature, the parasitism of aquatic insects by larval mites often exceeds 
20% (MITCHELL, 1968; AIKEN, 1985; SMITH, 1988). Mite loads can vary 
between years and populations, resulting in occasional 100% parasitism rates of 
some species (CORBET, 1999; ROLFF, 2000). Intensities of 50 or more ectopar¬ 
asitic larvae are also common on some species of Odonata (MITCHELL, 1967). 
In Ischnura elegans (Vander L.), mite loads of 150 mites per adult have even been 
recorded (CORBET, 1999). Aggregations on specific individuals of a species also 
occurs (BOOTH & LEARNER, 1978; AIKEN, 1985; SMITH, 1988) and is a 
typical trait among parasites in general (ANDERSON, 1978). 

Most larvae have characteristic locations of attachment, depending on the spe¬ 
cies of mite, and this varies with the species of host (SMITH, 1988). However, 
MITCHELL (1967) states that for some Arrenurus species which are parasitic 
on dragonflies, the site of attachment is determined by timing rather than site 
recognition. These parasites attach to the first segment they contact. Ectopara¬ 
sitic mites in Erythraeidae tend to attach to most parts of the host, except for the 
wings. In addition to other detrimental effects, mites attached to the thorax of 
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Odonata can damage flight muscles, thereby reducing flight capacity (CORBET, 
1999). Individual hosts bearing larvae of more than one species are also relatively 
common (SMITH, 1988). 

After engorgement has been completed, mites detach from their hosts in re¬ 
sponse to various cues, to complete their life cycle. Detachment typically occurs 
while the host is in a habitat where both host and parasite can best develop and 
reproduce (ROLFF & MARTENS, 1997). Although some mite species attach 
after sexual maturation, dragonflies generally lose 75% of their mite load after 
commencing sexual activity. Brownish scars, often associated with previous sites 
of attachment, were observed frequently on /. senegalensis individuals, indicat¬ 
ing that a larger percentage of the population may be parasitized over time. 

SIGNIFICANCE FOR CONSERVATION 

These findings tend indicate that /. senegalensis is the only heavily parasit¬ 
ized species within the KBR. The Odonata fauna of the KBR is unique as it is a 
stronghold for many highly endemic and red-listed species, which were not para¬ 
sitized. /. senegalensis , unlike many of the zygopterans present in the reserve, is 
a successful, widespread species, which may have implications for its high rate of 
parasitism. Similarly, so is C. glabrum , a widespread and common species. These 
patterns support PRICE et al. (1988) who state that species with larger geographic 
ranges carry more parasitic species as they have a greater probability of aquir- 
ing new parasitic species over areas of their geographic range, which become in¬ 
corporated into that species general parasitic species pool. Indeed, other studies 
have also shown that common, widespread species including birds (GREGORY, 
1990), and bumblebees (DURR & SCHMID-HEMPEL, 1995) have higher par¬ 
asite loads than hosts with a local distribution. Furthermore, as ectoparasitic 
mites often show host specificity and similar environmental requirements to the 
host, may explain why rare and red-listed species in the KBR do not have the 
added pressure of detrimental ectoparasite burdens. As little is still known about 
ectoparasitic associations with Odonata or other insect taxa, highlights the im¬ 
portance of investigations of this nature in this and other areas of the globe. 
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